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(54) IMAGE DISCRIMINATING METHOD AND DEVICE 

(57)Abstract: 

PURPOSE: To provide an image discriminating method/device which 
discriminates the images produced by a computer from the natural images in 
order to apply the different processing to every image when a screen 
including both types of images is displayed after the error diffusion 
processing. 

CONSTITUTION: It is checked in a step 1 whether the difference between 
the supplied image data and those preceding by a single pixel is larger than 
the prescribed value (m). If the difference is larger than the value (m), the 
edges of images having the difference of luminance is discriminated 
regardless of the images produced by a computer or the natural images. If the 
difference is smaller than the value (m), it is checked in a step 2 whether the 
image data preceding by a single pixel and two pixels have the same colors. If 
both image data have the same colors, the images produced by a computer 
are discriminated. If not, it is checked in a step 3 whether the image data 
preceding by a single pixel and the supplied image data have the same colors. 
If both image data have the same colors, the images produced by the 
computer are discriminated. If not, the natural images are discriminated. Then 
it is decided in the step 3 whether the checkers are used in two pixels or not. 
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m&m 2 ] m-mm ft ic^-r z = >- - * 

frttm&T — $b loWtr-^^^ T*fe*9, JL 
ffc£>&<£>[^!— Iji^tr&tf ^^l^^~C-&>5 

- * ffrfiir « b mn-r %^b%wmb~rz> mmmn^ 

<d±% fc*#Mas#-cte, witzmm^-? ^nWi-^^m 
tc*jtt 5 s&farafft^— * a^t m— x& & r £ 

ffiU Hie, WftSnfcStrfEHtt-r — loStf^Stt 



mm u , * tt (i =i ^ 3. — ^ m£iif» £ tiJSU-T £ r 

ffi tr >y h xm £ fi &mxh 6 r i: k-fZ 3 

[»*«5] 3I6R, G, B, OHJ^CO^iSji^^ — 

i: 1 ^mJCOHi^i^— ^ ^Tl^— X$b& r ^ ^r^tti L. 
'Pft< ki> i^<n&xm-b&iti£fttefr<>tcm&^. 

&mmmbmm-tz>M3<Dx^rvy p b, 
mmm3<Dx^*yy p x-±xm—bm&£ftfrWi^, ^ 
^tr^-fftf&mmbmwv. mzzfottm^-z b 

RXF roj tJtttb, 8uSS«*IelK^m*^BFf^fi m j: 

Sri Kn y ^(;2 Ks/ b ^ n y ^ (OfflMft^-f 
5»2W««PlHlKi:, K»2^««FlHlKtc2 Kyh^n 

«£^#5»i«»S«lHli8£, 89IBfB2coffi:J^lilK^i 
o y^^MPfl<S^$tvfeBftia»2<^«#(75#^ 
(^feottS»«r»5jB2 0|ftS»lHlKi:. tulS^l^^: 
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mmmtm^mm^-^^mit^m^^mm^xi^ 

£U roj <Z5WFlB2<7>«-^S:*^i-5it:tfiElHlBi:, mj 

fa* 1 om*«-^Sr 1 h^py^(o«sp H i««Fi-ssB 

10>««MH]fti: % fidfE«2<0«#S: 1 Ky h^ny^S. 
U*2 Kyh^D 2 WftftlHlKi:, 

^^n^mj|5^2(Dff^(D^^^^^S^^^^ 30 
2K>>ia«[lHlBi:, flfJESB 1 ^(SWPIhIK i: flfrfES l Olft 

StrlB jlRIlI tf#T_t (f * Jh 0 & £ mm-T 5 if * £ fMc 

[0001] 

^—?^£<>xm^&ftom^mmz. ^f^^i 

[0 0 0 2] 



3 try YV> s f*J#fl' K7^^Sot*7-LCDfj:, 

#fe8B«0>*^as-5rt6-c, 4*-es 1 2fe<z>*^a*-e 

[0 0 0 3] -e^T\ loollt^t^^^^?: 

9 As K7>r^(Ct oTS^t^ft^Tifi: try ht' 

[0004] |12tl 7 U~ ArttS^ttKSrfflV^fcSft 
Stt*A0iS3SH"CfcS o 1 ocoU^^iMI^^— ^^^^ 

SScoilHfeT*— * (cJ!niWi-5 r b (c J: otWM^ 
y^DCK(c|^»LT*B»:Pn*n*tt5 6 try h<Dmmm 

Bl 2h*. J^®^— ^GDtift^— ^««FlUKl 3 
^IbtH^SixSlftlS^— I »ILT6 Ify hco« 

WlEiiitt^— ^^TfiC 2 t'y h^r Ksx ^n^^DCK 

ttiEiii«7 f — ^<£>±f£4 try hti, lii^j-^HD 
ttt^^ti, ffi^ y^lilK 1 4lcM$Jx5o - 

04 tf y bCOHf^^^T^— ^HDdioT^^tT^ ^ 

[0005] gpib, mm&y*—*** ri 0 0 0 1 0J <D 
Wcty^WM&'r— ^gd rioooioj \cm^ 
e 1 (d rooj ^^pg^ttr, WjEPi^^— ^ 
r 1 0 0 0 1 0 j ffifttbti. -t^Tffitry h r 1 oj ^ 
1^^"^ E I b LTRSr'— *««f©bs 1 3 tc^^ 

tL N _b{i4t'yh T1 0 0 0J ^Itt$/Tf-^HDt 
UTtB^SnSdS, 7^(DJWM^-^ GU{zam^y"- 
?E I ri oj dSAD*$tt5^*, ttjEM*^— ^tt 
riooiooj t<c*9, l^ir-^ e 1 rooj ^ 

tc: rioooj <^ riooi] ^^{c^^n^fc 
£> s 2o<75iii*{c:j;o-Ci/2HW<75*^stT^nSw 
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[0 0 0 6] ££ot\ R, G, B <£>#fe M Z. (Om^ttM. 
GD t[^C6 4BWdS»^"C#5o L/^L&^fb, _fcy* 

r (Df&Httft&sifci J: o r :fc«*BKoft ±asiS/a-o# 
S*s, «^SftfcB«^»8$as7 7 y bteWr&lC fe«J 

ifr^t^^iS^ix, ^(DBK^&TLr L£ 

7 y hfcBtt*^*** — y^^S-frS r iricj: 
or, -v^^^7 — y/i'SrS^i-SBttx— *<z>ift3l#i* 

[0 0 0 7] ^rr% Sf^ojiiSSS^RIST* 
wsuur^fc, 

[0 0 0 8] 

^:y^£«aiLr»3£7*-*£ryir3/ MtLIH, 
x-yi?&>fe<nW1k<om&7 s ~- ?<oW9&to ^y 30 

ofc^O^(c s ^co^^cD^t^^r^B 
i?k VXk hx-mmf-P^V-tv btS^^ir-^ 

tH^fcofc,, 40 

[0009] iktc, = yt°^- ^fpfifeif«r(i, 
^copj^^^^r^x^^^D^(cJ;5tfT±tf^ 

mt^t^fcot 50 
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[0010] ^^T', — *ftsjSB«0)»&fc:> 

^oB«rt*JCJ:or»Slttik^aort*JSr^^LSfc«) 
B«x — *KK<5v^r, g&SB^i: ^>t 0 ^-^ 
£ WJi" 6 ^5? *s *> o fc 0 
[0 0 1 1 ] 

^rtw^ttfc^^rfo^, BftttffiKJScr-^e^T* 

r, ^jf&Sttfciijftx — ^ t 1 offjcoilj^— ^<75H$: 

JB*(-S<3#«*W^f^p>ixfc]iJ«rfeS3&\ e«SMr 
[0012] ^ti s m— BErtf-^-r^^t^— ^ 
v^r, l&s&sttfcBflfeT*— ^ <b 1 otucoiu^^— ^<o^ 

- * ffrSB« *> £ ^ (i g £*B m t- #j b 

ycM^T^ — 9 co 2 oi coptftx— ^ t 1 oiijcoiUit^— 

a^^Mi, wttottmtcj:orfci^— twimzti 

to g «SM«r fo 5 £ TOJ L, ^H^fi =1 > hf 

[0013] ^(-, mmm^Wi^^th^^-m^—^^ 

r, ^v^zL-^^Btt^i^sp^ fesi/^i. mm 
— ^(cis^v^r^-rs^si:, i^Bflfet^ftsa^ 

v^^fi, n>e^— ^f^dcB«foSv^iS^B«^l«J 

-mmt<ctetf%ffimmm^-?&±xm-xJb%zk%: 
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£ L , -^*i4^ Ji =x >- fc° * - * ftfiKBfife b ^JS'Ji" S 
WJ^Tfc^o £fc, 3j[^feR, G, B, (Oilj^co^ 

^ic, 0M&£*Lfc#* cofecaS&x — 2 omjcoM 

tm^msznzmm^--? t(D^&n&is, mm 
2®^^tc^-r6^vt o ^"^^ii^^wj 

^Pi^irWJ-r6m4(D^>^-7 p ^, £r{ix./c, Hj^J 30 
[0015] Mi-, D 7— lHfe&1»*r 

dK(*e>*b, «»fecoji^«7 ^ -^^S<5v^r^i^««ffi«:*lJ 
SiJ"TSiii«WJ3S«^tJV^r, h^oy^ML 

mJ;!9:*#VM$»l<D«#£$g±U TOj CDB#fg2<D 40 

? * y * (Dmm&ft-rzfiii <o&ftmRk, mmw,2<n 

»3l«SrS6»lo«a«lH]Kt, B9Kfg2 0)«#[H& 

tc 1 Kyh^^ <t?ssiw««f * titimmm 2 om^<D 

#^<^feto«fcaa$:#5*2^)86aaiHlKi:. ItufESg l 

co^^m^ t «iiE* 1 o^«iEis& t mum 2 cof^s^ 



SttaiilBirSrffl^fcHfife^JSiJSSaT&S, 

[0 0 16] lll^^tC^^tL^^M^-^^ 

amsihik t- <fc o r ffrs * ti^i^x - * Zwimmmir- 
&iz&t&-+ smarts m&»&m&<D#f±tf&m± 

tulS^^tt^M^-^^BufS^lHlB^^^i 

#v^jbi»«-^s:is^l, roj <o^m2<Dm^m 

^Pfl««Fi-S»lo«l*|HlSSi, mj|E^2co{t#?rl 
2 Oft«p[ElB , K»2<Z?«»IUK^2 Ky 

u y?<Dnmi&ft$titcmmm2<Dim^(D&*<D& 
t mmm 1 <D^mm\B\^ t mmm 2 (Dw*mm&\&<v& 

mtHzm^^X* H(rlEjl«|Hll«S.t/«T±tf*Jl:(llKSr*J 

m^^m^^i^^h^mm^b^m^mmmmm 

[0 0 17] ±a?<^HaflE0f3tffim(i, ffifSESaH^— ? <D 
[0018] 

v v<nw& x \-±m& \z.nm mm* n&m* * 

b/vb*h*)n^^bX%>Z>&, = vt^a. — ^f^fiKlftt 
[0019] tot, ll^pjWi^J^&^^tiff, m 
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fo5^iT5^S:«lttJU, r*>5 wirds«mi$ttfc» 

[0020] w&ztitz-mi&T—* 1 1 mmmco 10 

— ? k 1 OHU^lHfcT*'- ^^f^— rfeSa^SfcttiSax 20 
5o 1 l owfet^- r&sttttf 1 iij^mjcotli 

«r<fc*£*flJ3iJ£*LS 0 U=fc, aMfcttJSfrfcS'&i- 
:h fiP*>, 21f*ffiffl<Z5mt&««T*fcSwi:*S!|£ijJ5iJS 30 

[0021] ^/c, *#m<Dmmmimmz&z>k, m 
mm\B]&kMW-\B\^z£^T s fctsztiizmm 1 ?—* k 

%<Dim%fft<OffiitBLf t —*k<D&&&.tti&tiZ>o 

fc, r 0j d^d^s»ffl$^5o i^flmJ;^^ 40 

^ £ ftfcilHfcT*— * k JkcomiMLy*— * wH©^ 

JR2(75««F(HlK(OtH^<f*tt s Wfe^ttfcSft^-^i: 
2omj(^iij^-^^^--^^^^^f#<t, 50 
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^*3tt£ 2®3RiMfi: lI»Mf-^^itP-t' 

fe^r £5r«tHU *2W»3SafHIBtt, **<z>fefc::fc5 

[0 0 2 2] JSfc, SSUffiR^aSSIKcilEMttiHiJSiJiS 
iHlKtt, iftlll!fc«fc^SSSB<oatRliIK^«T±tf*JtlElB 

[0 0 2 3] 

[niisfi»j] nit ^mw&nmm&^-ryv-mxfr 
^■f, g]2tcov^rt^p^'r5o i2n i^^m^^ 

-^^J^tit^^ 1 >-h(^M^ (n-4 

(a) fi, e*SPlflfeW4i^-C*>9, Siftn-4 3&*P>n- 
l^TOi»7-^Da 1, Da2, Da3, Da4CO 

* n - 4 aTcoii^x"^ t mmi^&* <om*ffi7£mm 

1, Db2, Db3, D b 4 <7>Hfcj^ffim£TF 
r*>-5* s , M^n - 1 (DMi^f— ?D a 4 irMUfnCDM 

[0 0 24'] (b) , (c) , (d) ti, Httt, 

a^tfa. — ^{C J; or ffdc$tUfc®*<^WI Sr^LrV 1 ' 
60 (b) r-tt, ll*n-4^Hff^biiJ3lfn- l^rtt 

b^Ig>^Lr^5o ^or, ||n-ltn(OSi 
3dSj-s/v?^/«CSo (c) ii, MMn -4^HU^^bilj^T ? 

r, B«f-^r*w:*aT^ftv^iBfeo7 7 y m* 

*9 V^MttT*— ^ D a t D b ^M^fetC^StCltB^-r 
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^:Haot, t©tfflfeS:#J:5 4:tS»^fc 
6 Q BP*,, rtrt&««£ »«!n5/^- >"CfcS e (d) 
f*, (c) tl^«tc*rafeSr»S/c*^<^ — ^T-feS 

[0 0 2 5] ®2(^$ixfe«fti«SH«i:='>'f a — 

(xti**tfce£r^i-) t immmcDmrn^— *d(x-o 

(a) X\%. Iin«f"^W^tim, 

(c) ■T?tt#iif*oiii«7 f --^ds«t»*ttfe4i^, 

(d) TN±n — 4, n — 2, n, n + 2 WlHfex — ^ ^ 
ffc»£;h,fc»^ifeSo (b) Mo^TfS, nOM 20 

7*— 9 D a t D b (D^^^^Mm J: 9 * * V v^T^ 

[0 0 2 6 ] ^ry/l i^^ol^T. H^^f^flSmi^T^ 
»£\ Wh, m2(D (a) T*tiill^n^r(^<^:r^llj 

(b) -Cfi^ ®f^n£|&<£-C(£>II|3?f (fH.Lv lltt 30 
;r — ^Da tDbWil*SBffSfimJ^T"e*)tL(ilj*n< ) 
^£2x6) , (d) -Cttli* n-3, n-1, n+1, 
n 4- 3 ^Tyy2l;fc^T, 
^XCO 2 otij^pJ^T 2 — ^ D (X-2) ^ 1 OHrj^M^X — 

^D(X-i)oSlo*6*ffi^*ttJU, w^fids roj tfe 
W««r«rici-6^-CwfeR, G, BCoi^^i 

HI2(£> (b) <Z>»&t\ M*n + l^^iif*-CfcSo 
t£i£*u6o ^7 L ^^°2^i3V>X^:rc^^ l cof^— tfM&tB£ 

[0 0 2 7] x J ?y?2\c&\,*x* W^^fetcfci^r 
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M2CD (a) (C^$tbfcg«ilfttC0»'&"C*)f3 . Z(Om 

(b) (C*3ftSlif*n + (d) COM^n- 

3, n-1, n+1, n + 3(D^^-C&5o -CO^^tC 

«^7 i s'7 p 4©tftaj^^stu5 0 
[0028] ^f^4m ttwa £ ^fcu^ x comm 
r— ?nxt#L i^ms £ n 6 mm?"— ? d (x+o co^m 

ttm*ffi&mm£ 9*:#v^iWttHi$ti5 B IP*?, 

^(Dilj^CO®^^— * £<D^m£ HI 2 

(7? (d) ©21i**ffifflUfcrfite*«0^^«-V-Cfe 

60 — M^fimJEiT^a-frtt, m2^> (b) (omm 

[0 0 2 9] Z<Dm^. ^T-^yi ^b4^T*CO^tti^ 

8 if 3/ ht*T{5 4 ify h^r^T=-^ t ir^itt^ 
IP*>. rsj ^^L/c^tc, nvt^-^ 

[0 0 3 0] ±lo®WJgiJ^(cJ:otW^ 

r-fo>9, 8 tfy hc7)Jf^pj^T f — ^GDMILt, 4 If 
y b<DM1&&7F'r — *Hr>k 1X4 If 3/ hA^(7>LCD 

[0031] in 3 (Dmmmm^mmm^x s ? ^0 

K2 lfi, K3/ h^P^^DCKM^lTA^^a 
8 if ^ h(7?JSli«^-^GD^IEj!fe«it-r5lHlKr-fc 

S§2 2ti7y^lHlK2 l^bttJ^StbSlii*^— ^GD 
^rir 2 3^?>tH*$ixS 4 tf 3/ h^^— 

D^^jp^-T5 8 try hco^p^[His§r^5o rc^^iHisg 

2 2<0 8 l^y bffi^^toS^tufciBttT*— ^^5*>, ± 
{4 4 fcf y htt Ky n 3/^ DCKtC J; oT^ s^IeIK 
2 4(C«»S^ I«S^-^HDtULCD(0 4 
tfy hA^r^^^Ky^/^W^^ixSo 7 7« 
2 4 11, 4f@(DD-F FT*#|^^tt5 0 
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[0 0 3 2] -Jj. ^J?[UB2 2CD8 tTy hm*^3S 

5^«*&^ttS 0 SSH-r — ^««?IsIB8 2 5 ^a^J&sSttP 
^ttifcy-fey MHIK2 6fi, iftll^— ^fft«rlelK2 5 tci 
«»*tifclftli7 f — *EN£*r<Of:*-fel^* 2 3tdtfc 
fttSB^ T0OO0J WT r -^Sr«t*&"*-5»f^^*s 
y -fes/ h$J$][H]B2 7(£>f±WRE SKJ;oTSJSP£*u 
So ^Hx — ^««?IhIK2 5tt, 4i©D-FF^bi 

ft»»ffli K y h ^ n y ^ D C Klc i; o 10 
£*t£ 0 - &oT. iftllx— ^««PlelK2 5H\ l ISj^ffj 

[0 0 3 3] y ir s/ hffiJ$P(Bl&2 7 Ilr-^GD 

y -fe y MUSS 2 6 SrSJ 
«i-St^T?fcf!). Sic, 7yf®B2 llc«»$ixfc 
*GDtf)jIi*a^ »«£*tfcy iry h^* — v 
KioTftfiStifcy-fey Mij*ffi«^bifo5< *>HB 20 

tit v ^ fr&7rrtmm&&7* — * p d d £ a^j-t- 5 @& 

[0 0 3 4] Ii«f-^PDD^M$H^ir 

^[hIB2 1 tc:ft»$nfc^ba^iif«7 !r --^G.D*s^s9 

#GV(Dmm^ton&tiz>'<$mM: ; r— ^me 1 30 

#!SSIx-*ME2£fmi-5IS»^feS 0 IBSIt*-* 
W-TS^, ^<£>#l/&f*, MSfEHiT*— *pddic r 1 j 

^P*i-5*P*|11B2 9 MSiK«T f --*PDDI;L 

T2j ZMW-t Z>1jm\3}%& 3 0 t , 7 y^m&Z 1 dft 
»$tbfelf«7 ? --^^il7 J -^GDEi:*PKleIB2 9 

GDE£AnWUB3 0Wffl*«ra*-fS**lH]K3 2 t 

SKIUB3 l wtli^^iT-^ME l 40 
£ Uti/^^ 2 3tcm^$H, **IhIK3 2Wffl^dS 
ilf-^ME 2 £ LT-feu^* 2 3 Sit 5 □ 

[0 0 3 5] C<Z>-feU^ 2 3(t MflfeT*— ^ G Dcoig 

ME2, y-fes^ MhIK2 eSr^bfclRSS^— ^« 

»liIB2 5roai*S:a«tti*-r5lHlB"X?fc!3, toftff 
f*. HI 1 LfcW«»5iJlHl 
B3 3(7?WJ»«-»SEL(Cj:o"CffJWSixSo "7 

y^|sIB2 l £«*IhIB2 2<nmz^*?m&3 4^^ 
ite>tl,6o Z.<D-*X?\B\ffi3 4 (i, 8 hCOilj^^— so 
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1P*>* fiaSI^-^GDESrffliBS^Sftf^i:, iir- 
^GDE^v^^ LT?H^[ElB2 2tCti fOOOOj 0) 

m^-^GD(omm^R^4¥mM^cD^wz^\ mm 

* 2 3^J:oTil^$nfc^^-^ED^^[HlB2 

2tc^^r^Dm^nr^±fe 4 t'y biz.ffi±&v&¥&*k 

i2:i\ iru^ ^ 2 3 ^if-^ E D^-^co^ tp^r 

2 1 £ nfcptft ^ g d nm^f'— ^ E D ^ 

[0 0 3 6] i^C, y-fery h#J»IslB2 7|^o^t, @ 
4«:#fiaL-Cfft^i-So y-fey h#J»IiIi«2 7(i, 4e 
y h co^^^ — ^GDE^f^ — Kt^I^aoT, 
1 6^(0^=1- b^t}^m±i-^>mm : r^- KIUB3 5 

7^- KW^tfco-c, 5 o(7^^;^ ^ /c y ir^ h 

t^ycii)£Dyiry h^^-yM(UB3 7, 3 8. 3 
9. 4 0. Jltyh/^-^SitSfc* 

H7-f^^y^42^ y-fey h^^ — V*^IhIK3 
7~4 1 (DftCD 1 O^y^^ — >S#iff -^*^IhIB 3 6(7) 
ffl*0>K<5^-ca«-rSir l>^^ 4 3^^lR)c$tltV^ 

^ — va^lf #P T SEL 

ffi^s r 1 j . risj (7?WF^»l(Z)yiry h^^ — ^S: 

a^u. asu^-^^ffl^ r 2 j . T3j , rsj , 

ri3j , T14J <Dm^2<D]) iry bs<#~ 

^H^— T4j . r 6 j s rioj , 
ri 2j co«ptc:»3(©y-fe3/ h/^-yl:l«t, 

^-^^ii^L. mm : f—*<om& r r j . r 9 j cost 

[0 0 3 7]-^ y iry h^^-v^^[HlB3 7 — 4 
lfi. JB2. »3. SS^yt^M 

^y -fey hff-^^^^L. ^M^-^EN^yiry b£ 

Si^JWfi-S-vs YNCiaotyty h sn, ^K¥i^^ 

m-^HSYNCZfYm-t&^blZXoX, 16*<D7k¥- 

1.6 xmm.jffav>7^ >^ci 6 <7>«*r- y y h/^^ — 
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[0 0 3 8] D ± y hs<?~ >m$i\B}%&3 7 — 4 1 
^(4, HStC^Sih/fc^n 3^E|<Z)ftl< , H^-T>-^7^ 
4 2 Kt5H7>f ^^"^4 5 

Ks/ h ^ n y ^ D C K^ttSt 5 4 f y ho Ky h 

Ky h^!)y^4 6td^K^F^-T Vtc/^Cfc^y ir 
— ^Sr^-fS^y -fey h^-^£[nl^4 7 
S^ti6 fl 10 

[0 0 3 9] H^-T — ^4 5 (4, H^^^*^^ 

T, V£I^<7)#^-f ^tCJ^Cfc^y -fey 

>f — ^4 5<Dffi;*jt;iJ;oT8«£jh,£o 
^ixfc^yir^ h^-^(4, TK^^if^-HS YNCH 

y h^* — X#£IeI&3 7 — 4 1 (C*3V^T**Sfc* 20 

T*&>6 0 y ir$/ HBfRE S n 14. Kyh*?^4 6 

fc, h##>'^4 6^-)yMCNTnli, 

EKT'-^i: LT^^->-a«lHlK4 3fctij^£;ft,£ 0 
[0 0 4 0] — *\ H^tffl3'JEHlBg3 3(4, [H6tC^$tv 

^GD^HlJjD$ixfc7yf L leI15 4 8f4, 8i(OD-FF 

m.n\*}&4 9 t^ttWite^^cliift^— ^ G D^Wl® 
Sffif^Stti^— ^«^tl6 B ®^[h]^4 914, II 

*n(r <nmmy*- * a* h «w& £ titz. m&r - $ o d * 5 1 # 
*u -t<7?j»*nfitti*suB«rittfeisiK5 otcm^j-r 

r 8 j ^jttfc&u 5 roj <t<o— asrtfeWi-sniK-efc 

9, ttl*SUB^ rs j J; 9*#i/^-^(c(4!fl 1 coff-^ 
A£r Th] £7c, HiASUBiS l"0j CD 

*&Mfc:»2 0)«-^B£r Th] l/^/W:t6o ff-^-A 
(4, »l^«»llIK^*^-rSD-FF^7y^lHllS5 40 

[0 0 4 1] 3=fc, {f-5§-B(4, D-FFH4573'f 
@&5 2tdEPA0i**K ^^^IUS§5 2C9a*Bxf4 v d' 
-FF(07 3/^lHlK5 3(cBlAP*ttSo 7 SAHIBS 

52&tf53(4, Kyh^ny^DCKCioX, 1 pj 

m^SBra&a 2 iir*(offlw«#B 2 <o«» 

IUB8«:#j*i-5o t£oT, 7s/fHIB5l<Z)tllMxiS 

Jt^ElHlSgS 0^m^A(4, DX-D(X+1) so 
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Bxf4, D(X-l)-DX<03e**r^-t-fs-§-Cfc9, 7yf 
®K5 3(7)m^lBx-l(4, D(X-2)-D(X-l)<£>j|gS<£:^ 

i: ft So AND^ — h 5 4(4, Hi <Z>1&3S«IhI« 
T*fo<9, 7^^0885 3<Z5a*Bx-l (^7- !J^R£ 

tHlS&5 !©UJ*AxWR6fiW^-^ 5 9(c4o 
TMP£tb£ 0 W*>, AND^ — h 5 4 (4. &#7 — V 

tcoWJi^^r, d (x-2) - d (x- 1) = o 3&s±r dcSc-r 

m&ft? t^-e&So AND^ — h 5 5 (4, |g 2 <Z>»S 
G, B<DmtOi*li>*Wto&tl, Mt-, AND^ — h 5 4 

'toKfeUAiW * 5 6 \z&oxflito£tiz>o bp 

AND^- b5 5(4, M^CO^JSUtC^V^ 
T, DCX-O-DX^O^Tdcili-S^^SrMtH-rS 

[0 0 4 2] 7 2/^[hJ^5 1 cDtt|;^Axl4, H] 1 (D^^ 

u-^/uco^(c(4, tfridSO^ih^iftSlf^ric^^S^fi 1 
m^JAx(4. OR^- h 5 7RU5 8 tC^P 

stis, oRy-h5 7©tB*MSKit mz<o^^j? 

^tStW-efcSe O R ^ — h5 8COj±S^?SEL 

2(4, t^^2 3Sr*i»U ^^tt/c^^-^M 
E 2 fc©-Cfc5 0 

[0 0 4 3] AND^- h 5 4cOtB^t4, O R ^ — h 6 
0(C^P$tt5o iPt>, AND^ — h 5 4(C1^V^T — Sfc 

fTSS^ffc^x O R ^ — h 6 OcOtij^SEL 1 (4, 

ii^-r^o Mtc, ^fs/^3©ftai8*^tANDy 

— h 5 5cOtii^Jf4, ANDy-F6 l^t^6 2(cM$ 
tb^o £fc, AND^- h 6 2(^(4, ^f*^4©8* 
Sr^1-{f#A(X+l)^B1Jfjp$^ AND^ — h 6 1(C(4 
«-&A(x+l)*oseit-^35W ^ 6 3l:J;otM 

t-(4, tfTii^0Sih(75^^cO^^-r5fc^(C, A 
NDy- h 6 2<Dft^f4, ORy-h5 7M5 8M 
*DS^, ^fc, T8j £XT<Dm&^te, tfr±fr*)m v )<D 

&mftf&<o®mk*rz>tzito\^ and^- b 6 1 <om^ 

(40Ry- b 6 OlcWMtStl&o 
[0 0 4 4] IIT\ ANDy-h5 4WANDy- 

^®^CD^(C(4, ffi^MSK, SEL1, SEL 2 
(4, flTixt L u-cyu^ft^fc^, iru^^2 3(4, 
7 f -^««PlH]B2 5<7?tU*«:a«L. ^^^[HlSg3 4 

(4, nitx-^GD^^^— ^^-^^^^aj^-r^/c 
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«>, y ir y h»J»lHlK 2 7 tcg-5< ii^^SftSgffiKfea 

[0 0 4 5] *Hlfi«»Jti*5(t5 y-fe^x h^^ — > 

Rt5^<Z>#<73ffi±dS0pii*ffi«^«»J, IPfe, 16X16 
<Ds<?->m%L&M7frt>M 1 1 t-^-To I7^f>il 

r^tdfi, v-o-m-PrfrttZftr^^o m7<D ( a ) is, 

y iry — ^«£[eIB& 3 7fdK^^nfe*l coy ir 

y ir y — ^ttiSflftx — ^co^^x — r i j x 10 

"Cy-fey h£jjx5 e y "fey MU&2 6 £ftjf££itr 
«fc or 7 y^IUIfe 2 1 Cyyf^fc^fcS^P), K 

ii r i 5 j co i oftj, ip*>s r i 4j rfeSo 7>f > 
r 2 j codicil /y-ty hr-^lj; r s j , 7>f^ 
r 3 j ^ctt^yts/hf-^ r2j m^iE 

^^^^e>ttr^5 0 r^y-fey h'<?*- vrfi, &co 
7>fy©ytyM*tti«:, M^-r ^ic^fLr 6®^ 
i&K-fttr^So &or. ^ir-^GDE^ 
r i j (olSlSLfcHffirtt. H7o (b) 

[0 0 4 6] HI 8 CO (a) f3\ y -fe s/ — >3I±[e] ' 

&3 8(c^S^»2coy '-fey h'^-V^lT^ 

7>r vi^ur 3Dirsf«rtc y -fe ^ h®iiifc®£Tb Lfc 

ir*^— ^co^t^— ^ r 2 j , 30 

r 3 J . F8j , Tl3j s R&s r l 4J CO^tCil 

K^tts^^ — v"Cfes„ rev**— ^d^v^ri*. 7 
r 1 j <Dm\ziz y ftfflo®* r 1 j t-yty h$ti 
£ 0 ^or, yytyhr-^n ri4j rfeSo ^ 
y T2j coB#tcte: ^y-fey hx— ri u , ^ 
y r 3 j coBticte^y -fey hr- * r s j <£>£d<, Hifc 
fi5«£jh,r^s«ie:, #^>r vid^NCLfc^y -fe * 
— ^*s«:«>?>ttrv^s 0 'tfot, «ajxf^ i^r-^G 

DE3&S r 8 j (Dmm^fzmmx-i^ msco (b) 

[0 0 4 7] Hj9cO (a) Ht. y-fey h^^ — ^36^0 
3& 3 9(cR^$ix^3<z>yiry h^^-y^t/^ 

^-O^Ml-X l 4®^*icyir^ hHIRteJESr-FbL 
/i/^-ytfo^ Mftf*— ^o*^*— r 4 j , 
r 6 j , rioj , ri 2j o»-&fcs«*tt§ 

r 1 j co^icji, ft#jco®iif r x j -ryts/hSixSo 
t^or, ^y-tr v vf— fit ri4j r£>6 0 7^fy 
r 2 j o^icfi, zfy^yhf—fite foj . so 
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r 3 1 <om^zfv i?y hf- * r 2 j <75*d<, mtcfs 

T4J <oa«LfciBffi"Ctt, IU9cO (b) 

[0 048] il0<7) (a )" I*. y -fe y — 
0^4 0lcKSSnfcS4©y iry h^->-£r^-r^ 

tfj^^vtc^Lr 1 imm^zv-t^y hmm&m^'rh 

rsj . ri ij ot^i:iR$ti5^^-yt 

£>6 0 ^(^fcv^rti, r x j ^^f- 

r x j ry-fe^h^^^o ^or N 
■fey ri 4j r*>s 0 7>r >- r 2 j co^f(^ 

ti, yytyhr- ^(i r 3 j , 7-r>- r 3 j <7?H#tcn 
^ytyhr- ^ r s j (Dtm<, mtzmmtstix^^m 

tc, #7-<>'^*HCLfc^y-fey h^— ^35S**b*xr 
lot, Wiif, iif-^GDE^ rsj (Dig 
ttL/cif®"C(i, mio(D (b) tc^^tu^ #fn^M^ 

[0049][H11CO (a) fi, y -fe y h^"^ — 

0^4 1 izmmztitzmsoy-ty v^z—^^-r^ 

vtc^-ur 1 3®**(^y -fey Mifil^rf 
Lfc^-yT*fc^ ®^x— ^wtftH-r — 
r 7 j , at^, r 9 j o#^^a«stL5^^ — ^-efc 
5 0 r^^- vcijo^rfi, 7>r> r 1 j (D^ptcii, 
iffloi* r 1 j -eytyh^o t^or, ^y-fe^ 
Ft- ^fi ri4j rfeSo r 2 j costtcifi. ^ 

ytyhr-^tt r x j , ^-r^ r 3 j cop^tc^^y-tr 
y hf-^ T4j o$d< % mtciB^^tirv^^^tc, # 
^-r vtc^u^^y-fey s^— ^*sft^p>ixrv^5 0 

Hot, iftgr-^GDE^ r 7 j coil^Lfc 

Iffitfi, Ell lco (b) t^£jh,5#ff(DB*te«r 

[0050] *3iififfjrti. 5««<z3y-fes/ 

h/-?^ — xSrK^Lrv^is % S^^tcfi, #®^^- 
^CO^^CDjf tcj£Cfc 1 5lg»!)ty h^^ — V'dSfe 

5 0 lt^u SftH^— roj r 7 j &x<Dffi± 
&9mMtiLUk *" 8 J fab risj *Wffi±^DL<C 

M^r^J— HtS^^- >t^P]C^r#^corfe5o JE 

*njfi0»jrti. iiffi<z3*&— ttt-fc^9^3Ccu^y-fe. 

[0 0 5 1] W_h % |g] 7~U 1 1 {c^^ntiX 0 8S: 
^®®(c^^r. W^wHSSx — ^^J:or^C5«« 
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turn. ffi±&vmQ<ommfti&\zm^<mmte»m : m. 
i . y ± v v \z.m^ < mmknt&m : mmmm» 3 3 

fcy iry h^-f * l/^XfotUt, Sftlfex — ^ENcoyir 
3/h^/«C*tb5 0 HI2C0 (a) tCjo^T, niy^ttttti 

So 

tt, m2<D (b) <Z>*P<, iiULTI^ — CDHtf)&'7 =r — ^ D 
SfftT*— * D b ^11 LT^I^ ^ ^S^CMl ^ 20 

r i j <om^ mm^f^—Ym&zs. s<?-^m$im 

*3S£[§Jft3 6&tJ^^ — ^»«IhIK4 3CJ:ot, y 
ir^/ — >^^[HlSg4 3cO£fj;bRE S 1WCNT 

[0 0 5 2] — ;*\ KflfrWSUIelft 3 3 COft^ SEL1IC 

IhJ&2 2lcflW&L-0*5o ww-C, 7s^leIK2 1 Kft 
KF^ixfcirfifeT*— ^GDOiSfBd^ U2co (b) (OB* 30 

n-4t'*)9, M7<D (a) (d^^ix/c^^ > f 2 J CO 
Mm r 7 j X$>Z>b1-Z>b, b'v h*&>* 4 6<DVr& 
fit* ri 5 j Tfe5fc«>y -fey Mh-^re s i tmtk^- 

£ft5„ MtSEdf-^PDD^ ri 5j 

T*£>3fca6, Jd»eI!8 2 9Kl:i3^T r i j ASJ!iD*$tbS 

«* ? ^com^jfi roj tft5 0 fit, iIW3i 
i£fg l £titLm& J r-~ ^me i tt, roj £/«£5 0 40 

oT, il0^2 2T1j:Iilr-^DaH fOj 

[0 0 5 3] ^t^ N HSin-3 (iH^{4S8) 

2 9<D&£}& r i j t*5 0 wtticj:^, t&H:r — ^ G 
D E £ coffcJI lc J; o Tl tH £ Jxfcgftil-r — ^MElfi 
r i j ajtleIK2 2*dPP*P*tb6o" ffior, 9: 

(omm n - 3 \z. itmm?*— & tmw ztxzzk ^&5 0 

U^n (=11) l^^tlif-^D b 50 
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•t"So Mr - ^ D b (7)^if - ^ G D E ^ I" 8 J ti" 

y-fey hffrJ$I[Hl&2 7 yty 
0^3 8iaotM$^y irtv fiP*>, 
EI8<7) (a) i^&tbitV ir y h^* — y^t^o 
CcOB3\ y -fey h'^ — >3££lH]&g3 8co 

* 4 6CO§H£ff CNT. 2^<^ — >-aR!HiaS4 3llJ;o 
xmiRZthX, WM%£M'r — & PDDi tt^ir-^ 
fPdcIs!K2 8tc^^tt5 0 i£SI^~*ftsriclE]&2 8 

i*. emst*— b^mtm^mmi^x^^tit^L 
r, ij^n (-i i) izmsstiz^mmT—fED 

&iPf&'tZ>h<D'e3bZ>o msco (a) ^^JSJ:?^ 

^EDfi, ytyM*fii r 4 J ^b^if"^GD 
E^7[U^D^$tLfcr-^T^5o ^-T% Kyh*!> 
4 6 COft-^fefL lin (=11) (^*5V^T r 6 J 

r*fe5 (fip*>. ^OHucoiij^ig^^Lrv^) cd-c\ 
^pSl[uss2 9ic^o^r r i j &m&-rz>o mn^fitz.Wi 

m r 7 j tiftll^-^ r 8 J £**®B3 l^cfco-C* 
It, -t«*KttS:(z>Tffi4 try b^psrr-^i^^ 

-^EDtftt), ME 1 (Cttl^^tt-6o ^ot, iru^ 

* 2 3T^^nfcmH^"^ME lASjft»[iiBg2 2tC 
«fc o "CMi n (=11) <Dm&T — ?I>bbm&&tl 
^ 0 + 1 W»01l*(C*5V^-C tl^«<^»m-J:o 
TiftS^ — ^ a* f£f& S ixT iUitr- * G D (C^Pl $ n 

[0054] j^±o»fptc:j: 9 , mmnizjimzftz^ 

^iif-^MEi^M^^ ^^oHj^coM^^ 
- * G D ^ ^>f fcftr ^ ^ ifSK b T V ^ t> CO b ifcfe L fc^^ 
tt»^4$tl5, **DfatCl*5V^T(i, M^r-^GDCO 

a^U, -^co^^^fiEl l <n* s ry7 2 b ^"ry^A<D^ 
$k(D\k\Z-, D(X-l)-DXds roj WSr^frftHitS 

3. ffi±^fJ»Jh(7>^||ff^cS<5<S^SIl£**Q f S : r 
co^i^fi, IH2 60 (c) &X* (d) co^tP<, mi£"r — ? 

T*^6 0 IE12 60 (c) &t>* (d) <Orfife«»*6^H2 

^ifeMWTL^^, El 2 CO (a) <D&mmibiz. 
*3V^T, H*nJeA|*(C|^— OliflfeT 5 — ^Db 1 sasajKU 

li^ifbts^fc^o -^cofc^t^ ^^fi, a 



(12) 



¥fffl¥^8- 2 0 4 9 5 4 



21 

<h<oxhz> Q 

[0 0 5 5] Wi^ n V ^TiH^ n - 1 £ 60H^ 8 j 

zvjzz^btkm&tizb* 7 sahibs i <Dmt} ^ x 

9, tib^M S K&CFS EL2^H I'^A'td^ <5 0 ^tllZ 
J: «9 , i? ^ 2 3 fiSaS^-^ME 2 £»g|§I& 2 2 
KEPJDU ^7^9 [h]j£§ 3 4 fi^^T^ — $ 

tc r 8 j -efc!9. Mitincoiiiifftes^ 7^f> r 2 j to 10 
HKi ri u -cfc5£-t-£> 0 -^dT\ lin^Mtr- 
^GDWtK *>cO<!: LfcS^fc, + 1 ( = 

1 2) {zMUZfh^^Wm??— ^EDIl Big Uj 
coy-tr^ M&^bi^r-^ r 8 J # 8 [§];»£ SHfc 
f^^t'fcS, -^dT\ Ky h#^>^ 4 6 0WSc*tt 

r 6 j tc3!iD3iiHiK3 o(c*3v^t r 2 J »I$n?) 0 ^JP 
^^ixfc^-^ rs j fi. fysie]&3 2fd:&^T^^ 

ir-^ME 2 <*: LXai^^ttSo t£oT. iru^>^2 
■3-ea«$*bfclSS7*— ^ME2fi, SMsJK2 2fd*3 20 

roj -efesd^, An»icj:or#r±tftt3g^-f, * 

costf^- ^ g D tc: te^H^— ^ e d <z>an£ fi ^St W (c 
ff^n-f, ®*n + l (=12) cw^ns^ii 

[0 0 5 6] ^Lt, Hj^n+ 1 ^ftotitZ, 0 2 CO 
(c) CO$D< N DSlRn + 1 tmWsnffim&f— ^(OH, 30 
£fcfi, H2(D (d) COftK, + 1 ^ilj^n + 2 

[^CHjfNdJioT, iru^^23H iif"^ME2 

[0 0 5 7]-^ g^M^td^V^r, ill^n + 1 COM 
fifty*— ^GD^Hf^n tl^C-Cfetbtf, iTU^^2 3tC 

E N tim%l £ HTiItfg> 7^— ^ G D Kfln j* £ *x£ 0 40 
[0 0 5 8 ] 

*\ feSVMi, 2B*S:ffifflL^:mte*«"Cfc5^dSiE 



imm<Dni&Wkm, &t>\ 2ie*wm«as«w»'& 

[0 0 5 9] d<O^Sd N A* try h«(d»JRB^feS-, BP 

[01] ^JSM^HJfiWSr^i-^n— l^-C&S,, 

[0 2] 0 1 id^^^fcH^JtCioTWJ^^^iilttl 

[03] m^temmmmm&^-t/**v?mx~tbz> 0 

[0 4]. H3^*ttfe— S^riy^wffffl^fltfiRS:^ 
[15] 0 4^$^fc— ffl^ay^©f¥»B/ e c«fi£j£r^ 

[06] m3\z7^^nrzmmmwm^mm^m^^ 

[0 7] « 1 co y ir ^ h^^-^&t^MffiSr^-ra^ia 
[0 8] ^2coyir^/ h^* — X&tJWffi£^1-*iSIII 

[09] %3<Dv±y h'<?->-&x$mm$:^-rm^m 
xh& 0 

[010] ^4<oy-tr y h'<&~i'Rxfmm&7*-r93: 
mxhz> 0 

[01 1] »5©y ty h/^-yMiffi^tsa 

[0 12] tt*«S:/Tt^ny^0-e*)5o 
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